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Summary of Scientific Goals and Results ‘

v'l'

Stable, high-boron content materials, such as the polyhedral boranes and :":E

carboranes, are known to have a great number of potential practical
applications, including uses in polymers, burning-rate accelerators and medical
therapies. However, because of the low yield, non-selective synthetic methods o
which have generally been used to obtain these types of compounds their Yy

actual utilization has been limited. The main goal of our work which was o)
sponsored by the Army Research Office was to investigate the fundamental 3:3'
processes involved in boron hydride transformations and to apply these .
results to the development of new high yield, low energy, selective synthetic T
routes for polyhedral boron compounds. :'é:
In our work we have taken several different approaches to these problems :.?:"
and these have resulted in major advances toward the goals outlined above. :0:
Important results have included (1) the discovery of a new pathway to higher L
cage materials via boron-boron coupled multicage compounds (2) the o
develonment of new synthetic routes to mono-, di-, and tetra-carbon '.':
carboranes and (3) the synthesis and structural characterizatin of a variety of ::i'.
new metalla~borane, -carborane and -thiaborane complexes with unusual ".t
properties. :;:':
Results of this project have been described in detail in the publications ?
and progress reports listed below: ."::
W

Publications: X
"

1. J.J. Briguglio and L.G. Sneddon, "Metal Atom Synthesis of Metalla- ol
Boron Clusters 6. Synthesis and Structural Characterization of a Xy
Coupled Diborane-Metallacarborane Cluster: 5:1’,2’-[1-(n-C4Hs)Co~ :-‘,;
2,3-(Me,Si)3C3B.H,] [B,Hs]" Organometallics, 1985, 4, 721-726. ‘::2

2. R.J. Micciche, P.J. Carroll and L.G. Sneddon, "Metal Atom Synthesis '3.:
of Metalla-Boron Clusters 7. Synthesis and Structural Characterization B

of an Open—Cage Triple-Decker Metallathiaborane Cluster: ,‘
4,6-(m—CsHs)2C0,-3,5-S,B,H," Organometallics, 1985, 4, 1619-1623. ':::

K

3. E.W. Corcoran, Jr. and L.G. Sneddon, "Transition Metal Promoted :::!
Reactions of Boron Hydrides 7. Platinum Bromide Catalyzed Cage ::
Growth and Dehydrocoupling Reactions of Diborane with Small Poly- “
hedral Carboranes and Boranes: Synthesis of a New Arachno Carborane, »
5,6-C,B,H,,, and the Diborane-Coupled Compounds 2:1’,2'-[1,6~C;B Hs][B.Hs] u‘e

and 2:1’,2°-[BsHs] [B,Hs]. J. Amer. Chem. Soc., 1985, 107, 7446--7450. ..:"

‘.Q'

- 4. J.J. Briguglio and L.G. Sneddon, "Metal Atom Synthesis of Metalla- "::
Boron Clusters 8. Synthesis of New Cobalt, Iron and Nickel Clusters <
Derived From 2,6-C;B,H;;. Structural Characterizations of "t
2-[n®-C4(CHy) 3H3)Fe~1,6—-C,B,Hy, 6-[7%-C¢(CH,)3H,]Fe-9,10-C,B5H;, and *r
5,7,8-(CH,)3~11,7,8,10-[7?-C,(CHs ) JHINiC,B,H,", Organametallics, )
1986, 5, 327-336. W

)

5. E. W. Corcoran, Jr. and L.G. Sneddon, "Palladium and Platinum Promoted
Reactions of Polyhedral Boranes and Carboranes" Advances in Boron
and the Boranes, VCR: New York, 1987. '
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Thiaboranes SB,,H,; and SBgH;," Inorg. Chem., submitted.

J. S. Beck, W. Quintana and L. G. Sneddon "Synthesis and Structural
Characterization of the First Seven-Vertex nido-Carborane Anion:
3,4-Et,C,B4Hs™", Organometallics, submitted.

R "{':“*b:"r."'.’.l 0‘-’4':“‘&.“"”‘\ W JJJ"—“‘. ““" “i.i“ ’b’,‘.l‘u "L“)“’L“ﬁ, ANIRAH C‘V‘f.. A\ DNOOLON ‘0 ‘-",“’ W ‘i%."l\ el Ty

i h



vmmmﬂuﬂﬂ“I‘KV'““mm!w ASan 40080 v Ala8ts d'a $7a 8 1t By B8 far Rt Byt S0 Ty dn ol

Progreas Reports:

1/1/85-6/30/85
7/1/85-12/31/85
1/1/86-6/30/86
7/1/86-12/31/86
1/1/87-6/30/87
7/1/87-12/31/87

Participating Scientific Personnel

Larry G. Sneddon, Principal Investigator

Graduate Students

Ned Corcoran
Kalid Mazighi
Mario Mirabelli
William Quintana
Sang Oak Kang

Postdoctoral

James Briguglio

- e —
cauicn For
-5t
, 1 O
< Jteatio

Ciagritatien/
Aendl YLy Codpq_‘_d
s . .1 andfor i

Iy Lo spccinlk ‘

l |
Al

INSPECTFD
L3

Y] v AABANABMS BAGNGOEEEOEEN
T T e 1T e U Y e



T T R U U U O N T T Y Sod B Vot vad vap tel U s2) 0" 020 0t ) 8000, 00.0° 8 20 0 W A M -y

o
]

) (LAY [N
) "":4;4(:'
0 .r.ll.e"."
KM XN R X
Wi
SOV
i ‘ LRI M
DN
tatlyd ¢l
DO
I'ﬂ.g el
’l“’l‘|'|,;.|‘
[R]] "l'u.!
Oy
Y .:‘1'§.0::.'
i

by
h) l‘,“ul' *
AL
“ I“ Q.q !ln
UQOUTS
P,
MAARN
' o
Y BT
l.g'l Q‘)".‘“
OO
-r R
LYY
.‘Q, #‘p DOSS
o ey
LEOM L 0
.‘.‘I‘Q‘I,Qi‘.?
“i?“":‘Q“Q :

] ,
LA

- L v - - ) - ) ) o L J ) - - - ®
2 T a4 AT 4k ety W W g, . NN R A I
"’»'l‘:"':“'yu‘:n‘:"l“‘l'#'A‘;‘s“‘|‘:\';\'§‘.o':"»‘:“':‘."‘0:‘.-‘ 1‘ Sy t"-*‘=:\"“:A"*‘a":|“:n":e"1-”‘.‘ 0
DSl Tyt | ¢ ] 4 TR v P i \J
. o ‘h‘i‘o.“!'x‘l' RN f‘t'..iv ‘0:“".}.l‘p“‘,"!‘)h“ DG st .‘l:.')‘, i JCIWAN
M ¢ M“: o "\“I ' ) B

) [} R
2, :l s “"-.W'

, .
) ‘v“;“."o‘ HUMRIDUE



